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Listeria monocytogenes (LM) iihuaann3énolfiiaTsnesifiuiiy (food bome pathogen)
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Part 2 : Enumeration method, Amendment 1 : Modification of the enumeration medium



J. Thai Vet. Med. Assoc. Vol. 59 No. 3 December 2008 37
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2. M393UISUAS Y (Hazard characterization) 1111un1351sziiunminnuiieziiy
Tumstiaanuiviieannis 1850U5Sum LM (dose) W30 probability of illness (Pi)
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NSABUAUBIABITFE MWD Dose response model Tun1sAnuIAT e lFuDUTIADINIAM 1i0
Exponential model (FAO/WHO, 2004)

= { = EXp ™ (2)

Tavii pi fe andnedulumsiuihennms 1850 Ly
r Ao wisiimesmmuaglsuuTiane
N fie TWauad LM f5udigieanie (dose)

3. MIUszfiumsduia (Exposure assessment) (unstszdivylomalums1dsy Lm
(dose) Hag s LM n1a451 n3o probability of exposure (PE) (Cassin ef al., 1998) LUVI1AD4
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F19umsvSua LM Tuszvinnszuiumsnaa Ao uuuﬁmmﬂmﬁuﬁmam%ﬂ %30 growth
model (CFSAN and FSIS, 2003) mmﬁnammaﬂﬂumummumﬂm 'ﬂ‘iﬂ Lag phase duration model
(LPD model) (Whiting and Bagi, 2002) !Lﬁ Lmumammﬁmawma %30 inactivation model
(Kamolsiripichaiporn et al., 2007) mﬁnmiﬂ 3-5

EGR_= EGR_[(T+ 1.18)/(6.18)1° (3)

Iﬂﬂ‘ﬂ EGR_ fp exponential growth rate ¥ Bmme T
EGR5 fo exponenna] growth rate ﬂm‘ﬂﬂu 5°% (~ 0.0175 cfuf“]iﬂm)
di ﬂ'f) qmﬂgu‘n LM ﬁ]iiy,mﬂiﬂ
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+0.000350T * +0.001251T mz - 0.000591T T (4)
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prior growth
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Risk estimate = Pi x PE (7)
Taei Risk estimate Ao AnlszanmanuEe
=l L o 1 Yo
Pi fo  arudzdulumsduthennmslasy LM
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Tﬂamﬁﬂiﬂmnmﬁﬁ%gﬂ @Risk (Risk analysis add-in for Microsoft Excel Version 4.5.3 Professional
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1. Mmaunuasanuizudmiuanugn (Beta distribution) 1unsefendnnis
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3. MITADUMANTNI311ABATUBUAMS 1a (Monte Carlo Simulation) @215 luiFanis

T 1 T H o = o
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o ] 4 o o 'n [ 3 ] o o g a
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== = o o o Ed - = o o i s
Tagituouamsila Tasmnisviaounansal (simulation) AUT1UIU 10,000 50U (iteration)
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E V] = A = o ) a wa y? ) 1 @ & w o
Zovaz 0.82 SNl 10 1ilpanin mydns i el fiams 19iminla 25 niu Fanasae hiny
LM a0 uaaei 5 1 iy 125 wie 0.04 nfu A undemsusnuas aninziiuanududu
1 E 1
n 1w o . o < 1w o =
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Prevalence Concentration (cfu/g)

MR 1 msuenuasanutiazily LM 910 120 de619
n. ANuUgNNIaiN lAeg 1 inaLIN
] 3
. anududuidiull1d fe 0 waz 1 cfwg mniu

Tsanunlsgihise’n

v v
=4 =

z 8w ! "
agiiumpunazszesmMaAUTNEINTENUNAYA (worst-case scenario) TuTsaamunlsgl
aanaadluaiined 1

4 S w a a 1 ::’
magn 1 manuinuwermaniydulaves LM TuudaziuaeuvedTssaunligy

i MsfusnY1  LPD*  Growth time EGR** Growth
JuasU
(°ar) (u.) (%11.) (%1.) (log cfu/¥W.) (log cfu)
mrwudsglssalsgd 7 4 Iz 0 0.031 0
mﬁmﬁu 4 48 20 28 0.012 0.339
ATHINLAZNISNNTO 7 48 12 36 0.031 1.090

* LPD : Lag phase duration 3282138100UM AN UMMM **EGR : Exponential growth rate “gasmas i Tanuundga”
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derhdeyai I Tinsigimiszeznaidounisfiusiavuuundqgu wie LPD
NINANNSH 4 N1 LPD wiunsssznalumsiiiuing Adedn lifnsiiusiuou LM
Tudumewfug Tumensafudhn msius Ly aualdnnraguussdamsnigdyla
(EGR) 1ausHi 3 uay szoznmmsnsydula (Growth time) Faldvnszoznmmaifiusom
¥ndaw LPD (M54 1)

anududu Lv Tuidle 1ndy Sudu 0.04 cfunfu uaziffesufumsinsyidula
Tuszniensifusng 0.339 uay 1090 log cfwndy Faifu Lffﬂ"lriﬁun'ﬂummﬂsgﬂé’humm?ﬂu
darududu LM 51y 1.469 cfu/nsu

mstlsgU Taems Idaoudoulunsdiiuefian (worst-case scenario) Ao gaiMgil 70° uIm

1U1A M D, A9 0.588 W17 (Mackey et al., 1990) unum lugumsn s

log 1.469 - (1/0.588) = -0.232 log cf/N3U
0.5863 cfu/nN3u

Log Nt
N

t

o g [ ' 3/ 4 g gk & ! =1 [
AIHUH HAIDINHIUANUIDULAD AN NIY LM 1uluﬂllﬂﬂ'l:\1’f!ﬂlwti~3 0.59 cfu/nN3u
ik ' A = s ' A ' £
RUUDDYUTUIT ANUYN LM 11.1LuEJylmlmmWﬁl\nmi‘idmaﬂ“lmﬂuﬂum
' ¥
ﬂ]LﬂaUﬂ1iUiTﬂﬂﬂﬂ\iﬂﬂ“ﬂ%‘lﬂlLﬁngﬁﬂm‘,q ﬁﬂ 9.77 NIUADAUADIU Tﬂﬂfﬂﬁﬂlluun‘lﬁ

uanuIn Uiy LogNormal @i anuazdulumsdudady LM Ae
P_ = 0.008197 (1- EXP"“ ") = 0.008196

o ar a o ] o U o 9 a o = | o J

dmdumsuanevanuizdulumsduihe smualdmimes » Taudesrud
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uaziiounua 1S LM 11951 Ao 26.55 cfu Ao

Pl‘ sk 1 - EXP (-4.9x10%-12x 26.55) Ly 29x 10-12
Nnaun1sn 7 midauisomuIuIalssuunuFee (risk estimate) Y99 LM

» : 1 [
Tumsus Inandnduaiiiie lndmivau Insreaudeiu 1dddga Aunde uazargega T qud,
9.48x10™ uay 2.82x10™ @WAFY (ANT 2)
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Risk estimate far LM in broiler chicken
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Risk estimate:
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T 00 - >
0 495
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¥ 4 4
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Qs o d o s i H :i
ﬁﬂJWN‘BLWl’&}u (regression) fumlszanannunaes (1N 3)

Regression Sensitivity for Risk estimate/B28

r / Distribution/C23 - .252

4 Tom o5 w0z o0 0% 05 07’ 1
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— @ w da ) =) o A = A
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a d
IV
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mmuwm‘nma Havadilse na‘ummmm‘mmﬂmmmmwtﬂuwugmumﬂmmmﬁﬂs i
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1 ldnuenun waﬁﬁmqﬁ%&wmmnﬁ%’ﬂﬁmrjweeﬂnmsaﬁmsw:ﬁmaﬁmﬂﬁﬁﬁﬂmfu waon
LM sanwanaue ) gatu Suneumsisziiumsduia Saldneamanuynuaz anududu Lv
Tugiuumsuanuasnnuezdy (WA 1) sndaeensnsdisumasvasmauanussaunieziu
ANNYA Beta (1,121) 1ufovaz 0.82 v Amgauasmgedaves ANugnAe Sevaz 09 Sovaz 100
ANAAY mifhmamgﬂﬁmwmﬂu"lﬂ"lﬁ’g;mtmﬁ%’aﬂaz 0 FeAsaFUMITMUINANUYNATY
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(worst case scenario) WAL feyailFlumsTinnziznelfifenudese nanseny
ADALS InAgIgA 15U mnﬁuﬁ”wuﬁa"lﬁ“luT'swmmji';;ﬂﬁumﬁqmmﬁiiwmﬂwaﬁulums
WA 3o madengamgimagalumausglamdeu (70%) Falavilnduda Tssamazinlszy) o
qungiiqendtil fludu suify Alszinaanuidsi 1dvedunsdfudigaizfuiadumy
awlneld Fay winhiigegavesilszinunudssdaeg lusedufivonsu 14 umneanuh
‘izuumiwﬁﬁwﬁﬁﬁmﬁsi‘f@"lfiﬁ’mi”nmsu?‘lnﬂmmﬂu"lm;%gaﬁmmﬂa@ﬂﬁﬂ“lua;ﬁ’uqamﬁ’um
dmfumaunlananlsznmanundsenszinsen1didiu 2 sedu fo uanynna
(individual) azds2¥n3 (population) 14U FIT.I‘IEJL’E%ENQ@E[WU?N LM lundagaaiite lnfiaune
3 Tanlunisfnundadl Fuilunsdifiugfiaa midu 2.82x10" mneanwd Jeenyanaderiv
fredeass Inanansusiiie Indsnoududndnnis (10° a5y Susfamsiutholsznm 3 a5
wio mwanudt Uszang 19 60 a3 Inandasuaiie A nutauiunse 273
Sevziiszminsihodszann 4 510 doiu aziuld seduAMEna 1aTseduiiaming
Tinaainenug lumsudeszduanudes fie mnhanudssmni 10° Geni szdufiazanld
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Abstract

Listeria monocytogenes (LM) is a foodborne pathogen with mortality rate up to 20-30%. LM
can contaminate into the broiler chicken throughout the food chain production. Prevalence of LM in raw
chicken was about 12-92%. Additionally LM could survive and growth in the cold chain for exporting
broiler chicken. Quantitative microbial risk assessment as recommended by Codex Alimentarius
Commission (CAC) was not well understood. While Thailand is a leading exporter of chicken, European
Union has established microbiological criteria for LM in broiler chicken. Then tolerable level of risk will
be soon established. Therefore the objectives of this study were to assess the risk for LM in broiler
chicken and demonstrate the prototype of quantitative microbial risk assessment to use for other foodborne
pathogens or other types of food. The broiler chicken from broiler processing plant up to 120 samples
found no LM at all. However combining the uncertainty and laboratory findings resulted in the probability
distribution of LM prevalence and concentration of 0.82% and 0.04 cfu/g. In the worst-case scenario in
the further processing plant LM concentration increased to be 1.469 cfu/g. Once undergone heat treatment
at 70°C 1 min.. LM concentration became 0.58 cfu/g. Average broiler chicken consumption of Thai
people was about 9.77 g/head/day. Taking into account all these data for exposure assessment, probability
of exposure of LM was 0.008196. The exponential model was used to calculate probability of illness
which was 2.87x10"%.  The mean of riks estimate for LM in broiler chicken was as low as 9.48x10™"
considered as negligible. Risk factors for this broiler chicken production were concentration and prevalence
of LM in cooked broiler chicken. So, suggested risk manangement option is to control LM throughout

the broiler chicken production.
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